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(54) ALIGNER AND METHOD FOR ADJUSTING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an adjusting 
method for an aligner wherein an internal optical system is 
adjusted in a short time with high precision. 
SOLUTION: A laser plasma light source in a light source 
device 12 generates an EUV(extreme ultraviolet) light ELI as 
an exposure light, an ultraviolet light EL2 as a non-exposure 
light, and a visible light AL as a non-exposure light, and a 
wavelength selecting device in the light source device 12 
allows an reticule R to be irradiated with either the EUV light 
ELI, the ultraviolet light EL2, or the visible light AL through 
a mirror M, with the light from the reticule R guided on a 
wafer W through a projection optical system PO of reduction 
projection type comprising a reflective system. A lighting 
system comprising a part of the optical member in the light 
source device 12 and the mirror M and the projection optical 
system PO are rough-adjusted using the visible light AL or the 
ultraviolet light EL2, and the lighting system and the 
projection optical system PO are final-adjusted using the EUV 
light ELL 
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*. %tfC©BM&^WB&4m^©«* 
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r©EUV*ELl, »?HtEL2. SIJKjfcA L . 
te©i8&©#£»ffl-r*. 

[0 02 6] CCJ:^ti:L.-C^UcEUV3feEL15? 

^12rttCi3:SiiB?®iSPRM#Sftt*6nr*J0. C© 
BfettffiSSP RMttJ: -7fE UV*E L 1 3?l«5i*3nr 

PRMWrtiiffiiCliE UV£&5lHT*fci&©E UVjfc 
£tfS**©.'S3fvCiitt. -e©affl{<:iS:^4p^g£6*4 
BlDf1W6n-C(,»&. *fc. •e<t>EUVjfeJSS*9-Clt > 20 
1 0 0 n mfUt^QftttAE L 2 , S^sitS* 

a Lfci5ia#tcsi4sni. &a&52 6 1 oximtm. 

Kfi*8n4*©riM«,». fefoHg* P R M©£Mta& 

e«©3* & £Bi«>a l/c i >&. &a as p r mc«b 

tcErtSttTViEUVftEMHib-C, 2*ia©4MI 
tSStcafiUcSfSfitffll-'SCtKJ:*}, #Se©£ 

ft©#©*ts«* &c<L#SD&ne<,>£. mar, * 

'J *V>M o ifi^S i £ *£EIC»+H a-* < > f 
f ■5£j6S«l 3nm©EUV*a:iSiRW(CS«'r*C 30 

B e £«:£Stt:gH-Js a * > jrr * t fifitt 1 1 n 

m© e u v %&mfmK.m$ n*. 

[ 0 0 2 7 3 E UVXft£M2 4 *>*>&£tf & E U V 

SftCftK&foifcS). »tofflgSPRM©ifi&*U:fft' 

g2 6*5&E£ft*©'C*.5. fttofiSaPRMK^-C 
VfftiCC&MftAiEUVttELl. £?f#EL2, & 

[0028] ft££B 1 2ftKt;t 1 sk. ±ia®^?f* 
tCfcjftSttfcE UV jfeE L 1 VtStiLTfi 1 OftrQfi 
l/S 7-M©*^K:iaiWCiaifil^*B??95 1 Mi. 
C©«M!4 9MMK»0TEUV*ELiq«M«T* 

(niSKijWiittfisi]) Kiasdiifcs&iB 

I Ma>6©^*3Stc£EKEBi*n*;Jfc£ 
7«Jl.$30a. 30Di. EUVitilifMSSOc <* 



♦WB20 00 - 1 0 0 697 
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1W«A*30a. 3 0b. XWEUVjeaStR«3 0 c 
«:iMil?«lc-C-©iB6±K:ffigf4SgS!i*- * 3 0 d £ * 

3 0 btt*©ft^T*JM£E L 2®**»ift31*4. 
3fc£:7.f.'U*3 0a. 3ObttflA0r#?AS»C»lS 

[0029] MtC, EUV7tjgtt1g3 0cli, SS5t*E 
L2. a£>*Blta*AL**? K/TEUVjfcEL 1©» 

*>rj.*Ewmffi\t. Euv^isiacisstctfiy-cii 

©#*jg«ff}«:iK9if hifi. *NUiftK»t#*fcRgic 
Ktil/C(,*$. cn&SitBStCl-^i'^R^ft^jfc^ 
^POlC«l^c £ . *St&A***©fci!>K: u 
i»AR^SS;it*3£P06m.«f 45 5- iCiM,*.-? 

W±K*Et;fcft#£¥Sh-C«©*ft*&< Stt£*>£ 
fc». a>***S©|£Mjtl.,J:5£-r *t»©-C* 

[0030] fifi*5-IMtt. H2(i:*Sn4J: J > 
(C. EUV£ELl9^ti£ft£fl©fi#afi££ 

n. <e©ttfi©.«fi(cii. 2s«©t»g*.ss:<i:g)s 

■f>y> L.ti&mt$u»t!>ztzm8iEm!&$ti. c©s 
anrsMehftEuvjiEELi. ss?i*el2. sj>' 

[0 03 1 3 @2©«fflft±T#ffl3^? L i'.'UR®- , <* 
->fi*SS^T4?Sife'S-4ffi^fflfS*Slf4Flffi«©.fiB 
4MK 1 A ( 'J > y±jR?81Wtt©-aJ*a»! SlUAiJ: ^ 

tt5U«:©B^s«) ©&*#iaiKia£f 

I/. U?J»^R©.'^->ffij»JTai!jSM4«f^ , C^ 
4. C©«^. EUVjfcELl^©a»*WP®** 
l^?>Jl.R©/**->fiJ»«^ffi«:tt-j 
r^&il^-Ct^Wft^ffii-CtiEUVjtEL l^li 

©BWM*«:B5W*©K:«rr*&i^^Citt:4tl*. 
Hfi 5 9- I M©£8ffl©itMj3JtCi£. |ili£l/fc^^ 
S2 6 <bll&©£&l&g2 8)!)Vi^%n-Cl'&. 
[003 2]H3CC». B2(Cnidn«jl!M[ttBl2« 
-Y^rlSlflll <02tCfcW*£fl!l> ^gfettSW^Sn 

iSU 5 ^ -M*s*4. JR91 s 5 - i M©SSiffli*ia3 K 
ii«nrc'^>^, *©JR«ffli*a3©ttffl«H*6m 

«r0C^4CiKtt&. C©m^. EUVjfeELlS? 

it. E2©«5ffiF s }r-i±«.*3n4*i. @3©ittfi^trtt 
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«>. £ felfl =2 1 - > V- # 0 £ ^ 5 fe W -ClttC I > 0 
[0 03 3] Bl(CK«. U**A;*5— :>RSTli, 

BrciiB*ieKsn'Or>«* % £RKKB4te*3n 
**5«c, XY¥ffl«c»vcEB3ftfcu**A*7-- 

S**-A3 2±fcEB&tV »Sl»±SW>2*S'J^r 
T>*»x^*3 4lCJ:^IfcU*>*A^~t>'*--* 

3£±tc#±SHte4vcv* 0 u***a*-5>rst 

It. E5St»±S2fiC'2^7c'J^Tr^^*x-^3 4^J: 

- ^ •cY*|fil«:^A^o-^rsgtt^tl*^^. x* 

n^Jr^ccfto-c^*. tfc. L***A**-t5RST 
It. *<P2*5cl>^TT£?:*x-$?34lc:J: VCZ* 
fflRtfXYfflte«r&«W*tticfc»ihfl«WBB^ft 

[0034] U**AA7-^RST«BfflB©JMKC 
It «ABC(BnMni> 0VtfbtVCftQ, 
^iU*^^X^-^-A3 2±(CXY2^7C*iai 

a© 2 sot v~77p***-*34 tm&ztxx* 

0 . fftiiitt&±BBttB8 0 cc J: 3 ^ A 3 4 a ccfc 

-r BBttBtr *c±icj:vcu*J'*a7-!*rst 
©6 vt^*A©figs^ma^tTt>n6 J: 5 tttt 

[0 03 5] U*»AA»— 1>RSTB, B4Kifcft:b 

rssn^JStc, u?»*r*u? ?,«i/Af-^- 
^ 3 2 cat* i>-c««* u f - * A**y r Hi. u * 

* ^ r h (omm&z \m? h * 3 5 

t. X?-*J*$3 5®rtttTU*»**AyRH0tf 
SB ( ±Bfll > (CBM 1 6hB u * * A* A jr R H ©S£ 

* 3 > h p - AT & ft Mfl&MBft 3 5 ± &B * r l * 

BfiU*»**AyRHfcl/CB. fM*+**S 
©ls*»A**#MBl'6*YCl»« a Cftlt EUVjfe 
ELI 4a**iL/-C«*r»^raffi^6. *M©S£S5 

r 4a 9 . £2? + ? * 3S© U * * A* A VltWlfc S 
l>* P A**4TR HCDlWBBKB^^ 

VBftllBvBfflsnrv^tirBLXjUri'. 

[0036] U * * A*A ^R H©b * * AB*B(C 
tt. BftOBtf«>^3 8aMfrCfln'CBBSft 1 C« 
0. Ctt&©Egfc>?3 8lCj:^b**AR©S& 
tfEBccatgft. c©SfiW*iclWi*ra*B»« 
3 6 *C t? A R ©jU£iff£©5Bfift<C«? A ^ U 

B&LTIi. 5W*iy7b**'7Aa?a-~:/£ftG'C 

*&Klit-h^:/3©J& 
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j^BMl^^WMMirtfft. 
[0037] Sfc, *«©U**A*?---*>RST©J6 
B©b*>AR«c*ur***« (Yaffil) ccfctifcti; 

l*-5UflXBBSJ:0ft«ft«B8 2a <B5ftjR> *W 
U HfflMfcA LfcJilUft&*3 1 %7c©ttflLS?-8 2*E 

gm ftBB?8 20fttMt^£8HMHi8ot<:ft 

B8tir^«. 8R»S^8 2QSjfeS©i5$(ib?^A 
R©;<*-:/B©i*3±Bi;iartS*vc^*. S*c, 
10 B6t&n?J:9tt:, l***AA^-;.>RST©j£ffl©U 
* * A R left L T gft fctiB* , *©<* < * - > 

B^HOIkd-CnHUfeA L*E8ttf *jfi#©K«B8 3 
a^S^S4vfbiniflHst8 3aQf«Cdtir^«. *=K© 
SMB8 3att. jl^^nmccQ^ALOjffiUI 

[0 03 8] B4CCBQ. U^^A^^-^RSTCD- 

yam&mmc\t % mm^m^ pmrvm 
*4SWB«p*inrtr>*. euc. c^SiSlsgi 

OTtt, K3KODUVXBcaiAfiS&nflUC. BylSJS 
MB4 0 a^Bttr-AtJRMt-iflMf^^K: 
J: 9'C U* #A**-S>R S T«>X YBrt«MiU«WB 

[0039] U**ARC*ffl (M»->B) E 

SHBB, MAB2B««4m«r$EKfRB$^c»B 
IIC*4. CC'Cli, ^t^T>MoislKS i 
30 BB*«C*rafil 3nfl^EUV**c»bTS«*« 
7 0 %<OJSS*S5 €*JS L/C t >*. 4JSSiI|(SC±tC E 
UV««BftT«*lt«-BKCBVb. M*-^?? 

itc J: ^ ^ AR ±OBJ&< »- >3^»fi£$n 
-Ci»4 D >BB©J:^te5tt*»*^5r-^>yr*4 

(BilKtt) <:K(4r^dr-^>y¥«Att-Ctt^DBi# 

40 Btmrr^Aiftcc, u— sitmiwr^mw, 

©t2;0\ C ©RilKBC AHM©BtR©tt» 4 ^ ^ - 
~i>Wb&2. SMfl^©ft«tt. iffk^tc^-sa^ 

[ 0 0 4 0 ] B 5 <C(2, U ^ > A R©H*WftS t\Xl* 
50 EU V#E L 1 AWmn*Pim<0m®*6 1 At 1 * 
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s. ccx\ n«««>jRPj(W8i A*ffli*r»ft*tT^ 

^•**<^?*« J: 4 *fc. U* 

tea or^SFSr-feg^bit ^ - * 4 or©b * * a 

l^*.'U7^>>h^-*RM14RM44. RM2 
4 RMS 4, RM3 4 RMS 4(2, *ft«tfMfX#l>l 
ccft-»rE«8tin'*. B5^>&Vi6^J:^(^ R 
WiRGjmW* I A4«c^«dKH*-ft3S* <&it£ 

jfe) *ni»c*4». or 

[004 l ] b?*.'URtf. «*0fcJ:*ic*©*a5cc 

WcRtoftC-. u**JUR©«t*4brW:, MfttfCB 
^7A, ^%tfy* % 

w*A&n*. cflasttc«R©«w4or. Wit* 

b* »JU* JL *R Hfl>3*»4E-©*;tt* b * >IR0> 

sccaiuive j _u?ccjgg or u*»*r* 
uf »Jb*Jl YRHtcfttfBtf±tt«*<. s^i- 

4T4* (ttfe*) 3^&l'4tON£tfftft. C4l 

icp^y, ««t4*«r*orbHi;«ia*tJ*-5fc 

«Htu*>*R4u^ir**iHrRHt «MSM 4 O r 

S/ij3>*x^v U^>**JUyRH«CJ!lHtffl|fi (S i 
C) *ffi^£C4#***>tV&. b??jUR4)ftft40 

n- i» 2 > 9x/^ni'« 4, >*HaHfiB* b*> 
©**<fc«r** 410 tflri*. 

BAK J: 0 , )V RCD*t* 4 Or f »J a >*»xm* 

uf^Myts iCccjivc^.'Soro&a 

[0042] U*»jtROT* (EUV* 

E L 1 VQAfM) cciioISSis?^^ << > K 4 2 . ttffltt 
0 4 0 r OX 'J ? h fi 4 4 4# b * * * R tdifijg 0 r E 
■8 tin**, ^ojutnteii, cft6ej«>3$7?<f > 

F4 2, A«^h«4 4«. MRKtt. B4C*8A6 
ct^iC b* >A^-l^-A3 20F*ltf CBBStir 

[0 04 3] B4CCfcl<r. AU:>hB4 4tt. Hflltt 

^poccftora£8hn*rfc«iftj:i'*>. *«k 
fct'ttt, t£44lt v *-*s?£S*»$j# 

J9m4 o xo>mm* 6 iCct -7 xmswfacmzti 

n»*. xu*HR4 4«:« i B#ft4or©EUV# 
e l i fttjuws n<s u?->^R±©nai«©sfiW(P« i 

A*:»*-r&3Uxy ? H4, B5©b**WR©Jf* 
- >S« P A 0BNCC JM8 tlfc 7*-f-rf>hv-*R 
M14RM44 (ftftt'tt. RM24RM54. 7.I*R 
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M 3 4 R M 6 4 ) Qttft* 3 Jlffll!fft*«:*l£r *M 2 

a ij 9 ^ 4«rr §gsa*«i4 et*. «utr«±wi 
1980 (B8MR) *6etK*ft:|iE?r. £&B*tc 

i*. ^'j?hS44«r, mmm\ k#mzt\** j > 

BSKtf, AU*MS4 4£. EUVftEL 1#±S2(D7 
5 ?&£CrW£K]Ntt8ft6J: 9Ktt*7tf 
A«j:4ictt<»n»&« 

[0 04 4] H4Kfcl*r. BJtt3?^-Y>K4£li, 
10 B- b * * ji R rtictfiMrt£EJEBB' x m 

i A^i£ftdihfto«rMfjk i r«fcaME>^ot l 1 *Plr 

tt4 6 CC J: -?r b * > JU* 1>R S Tfl>Y*rt Wft 
4^!Or^Y*(filOS5S4^$i^n4J: 
l^4. c<Mfttt:«ii<r. n»s^-/>K4 2®«rJt 
li. b ? » it R ^te* ottftr * ^ b f * ^ R 4 pi O J: 
^4*l/l6»r«»J:t*l/. S«0>n^»Mjr->^ 
M 0 W*>4(^ St>«tt r St ^J&«>r J; l 
20 [0045] HiccHQ. KS;*^P04ora B 

iwsfflsnrteo, ccm «e«*i/4iso** 
%#iensnrv>«. Kot, b^^RicjiorsM 

8 ft. b^»^R(Ctt^h3rc^*->ttM<r^trEUV 

nr-iPXMV±(cji(tt8n«. 

[0046] CCt, «g«**POtt:oi-r|B6t]B 

i*rJ:QmKiiH!r« t c<DH6«:4ai-r, feU*^ 

Ml. £T2*7-M2, 4 ^4 $ ^-M 

7-M 1 -M4 48SBP P&*&«MI8 tin* 

m» 1 5 1 KCW4 ^?-M4 OSHBli 

abD. »3$?-M30KMSH»BSK4ft9n* 

KSMBaSHf Orffi*8gO>»5 0 3(0 1 
*6 6 0 iW> 1 «T©IIII«abWW8 A, RMS4I 
<M<B£) r 0 . 2 n m» & 0 . 3 u m«T©ffiSO 

abor, *B«c«b^>jbR4Baw>2«iifl()ttii*i 
£<C»3fe*m(C J: 5 E UV*E L 1 cc#f ^SSrS 

^Pe£8nn*4. 

[0047] C©tS£, @6tC7F8n4J:^tc. Hi $ 
5 -MI rS«8nfc3fc^S2 ^ 9-M2(CSUir»4 
J: 5^, B4 i 9-M4KttHa**W*&ftri»&. 
HBCCB4 ^ -7-M4 "CRtttSnfc** * X^WICttt 
rS^Jr^Bl 5^-MlK<>H51J\^aWbtin* 

50 Rfi^iMbtro^titfrw^ttJ: 
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is 

[0 04 8] EUV*EL1*SI'-CJW«t9»£«C 
It. IRK*** PO#B**ir l*&Btt(>A£'C&* A: 

«>. m^M^J:«tt^v«^a^. -tec, * 

WCB. $?-Ml"-M4£Stt*?-Ml^M4*e 

p p t<m* t - h jw^hp -wHirr* <b 

*. ftBPPt|JM*?-B&tt50&. MMI 
ti:tt$nfc»»^tir* h5 2£®2«§il£U fft 
*Pt> + tr ? Y 5 20rt«fc£, tHN(€StA*-» -*5 

7 5 8#Ktt6tTCl-*. CCCtt. Mltt^l/tfl^P 

-? , &6t/ri/ , ca[Hbfc»ai*tt. TBAowaiiK 

fc». a^**-*5 4*ftGTfl«py**r2 h52rt 
U 7 5 8 K 3c AT &«£5tcfr vCteO, CflMr^tt 

[ 0 0 4 9] CCfc» v *Pto*W***PO-Ctt, s 
**<tl/'Cfl>EUVjfcELlfl>»tt«:«fcO^^-Ml. 
MS, M3. M4(C*x*jH^ft64vC<». k-h 

-•w^HPec^D -euSK&ttBts <* nxtttB p p t 

OBTftU^tfbflT. £?-Ml, M2. M3. M 
4#BG-tt!ffc*iMh&J:4<ea?Tl-£. CO 
Bdlcfci*?. *flrit. H6tc?n£:h*J:^K:. ^ 
-Ml. M2, M4«l»<r»'Clt, *©Sffl«B©# , Ctt 

b- hM47HP^4fttf&ftri**<pr % gffiflto 

ft*p#?rfcn*. ft*. *3*9-M3«&MWK«l 
O»tf**rt«c*l--C«HBPPfl)rtMBccii0'Cv»*C 

ttt«^*-ct4^. «*. BwppoMiit. mm 

[0 05 0] B1CCK0. l*VST« t X 

Y Wc»^EB3nfc*XM 6 0 ± 

tciag^n, B»j*±a»2*5G"jx7T 

6 2KJ:^Tifc*x.MA^-^-;*60±K»±xfo 
S*VCl»4. C©*xm**- tfWSTIt, *©2*£ 

, Jirr^^*x-*6 2fcj:-7'cx*ifiiaexY*ianc 
ffieah0~»?Sn3ft*&ft(C. 0#fl (ZttBQ 
©BfEftA) KiS*SBS3n*cfcSic&ve<r>6« 
*fc. c«>*x^x^-t*wsTtt. Bai*±sa©2* 

S - r 7 * ? * x - # 6 2 K J: -7 C Z * A £tf X Y fl 

[0 05 1 ] Sx^**-t>WST©«BK:tt. *A» 
C (0m§«s> «K»6ftT«4. C©ykAK5<bOx 
»X9--!^<c-X6 0±ttXY2**£|fi1lC3i0iS&<* 
fttea-f * (BffittV) £KJ:^r*©l^#±S!!<D2 
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*5cyiTr^f ax-5r62a»««*nr*iD. as 

f £ C <h cc J: o *C 0 x -m 2 *> W S T S> 6 *5E fl> 

[0 05 2] -JxM*r-ywsT©±B«:it. 

* ? *^©7Hm©$x;**jUy#$B$n. CO-!? 

x^#A4rcc*->r*x^wjWMHB»*nri»*. 5 
fc. c©-5x;x^r-i>wsTa>Ein<:4iW*+y*ifii 

10 *KfiH7 4ad«flJ{**vci**. Bl'CttBA 

*&Bsn-ct»&tf. -5x/vAr-^wsTo>-x*rfii 
siiBA^.sstirc^, *i/c, c©BXmo-c 

tt. HWB7 4a»tc|tttf-i**IHIi*4qPiMf^A 
Aic J: ^ rfeS5*^P OtcM-T ^«(0&S^iE!icc 

[ 0 0 5 3 ] *XMA7-t>WS T©±ffl©-»Mfo: 
It. u^»iiR«e4BaSh^<»">«4xM«B±(c 
ttlBSftatiBi, 7^>>h#¥$ALG©tB#ti 

»© e u v#e l i mozmmmn f m i #bo &n 

TV* (B19B) . C0MtttMFMltt. St* 

oDuvatiiatBflj^^-sSKiiiafifco-c* 

^ ■5x^^^-^WST±«?^XMW©ittfttC 
tt. ?IlttALncE>ffl«imFM2^U3nrC' 
4. 

[0054] 07 (A), (B) (Ctt. EUVjtEL 1 
tiO£H«at«BF M 1 ©TBB, BUffflB^tltn 

30 BBFMlfehBccit. mntUXVZ*) if Y S LT 
1, SLT2«tXMien<CO«. Cft^O^>J?hSL 
T 1, SLT2&, «JXM^-i/WSTCE>±B«cB* 
SftAuKCB««>tt«lfe±1Mt6 3®»BCCB«2nfe 
EUV*©S«g6 4CC^»->^>^nfct©-C* 
4. £tfc, E«B6 4CC«*tTEUV7t(De«l^SS 
». C«DB«Wtt:BP4»fill*'C<>*<r^ 
[0 055] BKAU v hSLT 1. SLT2CC'T"&0 
«5x/xA^-^WSTO±Bfi«:Jt. BP6 6a, 6 6 

b*s*nenBsasnT*jo, ctt6©BP6&a, 6 

40 6bicW|fi]^-&^x^^^-*>VSTCrt^^t. 7^ 

h -7^*7 *^ ^ ^o^^a^PM^-enenffig 

^B (SltSJS FMltCEUVjfeEL 1 0IJHH S fi -5 i . 
AVvhSLTl. SLT2*BilUft;EUVft#a* 
ftt«S6 3(£H3iU tt«*»*«Be 3*SE UV* 

XMsn&. c«*®dR*^PM©atte^taa*ai 
^gsotc^igsn^jr^ic^-jrc^o ccc. a«j 

50 ?hSLTl. SLT2C0iigra<Stf. U^>*R±IC 
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X £Wd}B -? *C IES $ tltcm 5 O * T 7 -f > > h 
1 £RM4 {RM2 & RM5* *>*V>ttRM 
3<LRM6> £®fi«fl^l»3Mlt(/fenff£4E^t' 

hSLTl. SLT2£ftLru***7^>:>h-* 
- * R M 1 ± R M4 tRMflHrcft 6 VCt' 

[0056] JJWC, H6Kfcl-T, «?x^Af-^S 

fME * *«KtSfe C agfflOUt HS F 

M 2 ©J6aeiiHP*/r OX ft® u > X 8 5 , &tf «JtS# 

n. n«MBFM20lliB(CM8nfepIH«AL 
td <*: £iifc£fltt*t£ft u >X8 5 frSrlstilftX? S60> 
IMHCM£ft*J:4<ettlll&n?t»6. *Mt?8 

6«Ma4^£iiaM80(c«M2nrc'«. 

[ 0 0 5 7 ] SiC, *«C-R3ia»©ttBStat'^^i, 

oc«M^»«6nfcesigi7 2 a u-* 

t'-AR i F Y 1 R t, l/**JUX7-S>RST©Mffl 
4 0a£ftKSt)&L'~-ife-~itR I FY 1 MtiCJ: -? 

^RSTQYtfSHtttiKiv rafe<£8S;*^*PO© 
<&B*S£iUTU****7-^RSTQXga, £ 

vm&wft®$nx\ t *&. n«c. *xmx*-s>v 
xv* 0 cn^ci^^^^^-^RST^ob-^T 

8©fi£SH'**i*7 0tflWU/C4*D. TW^ A 7 

[0058] lie. ■ lfctt'T, UE0>=Fmt^f 
JU<D£XO&ffl<Dimt& «*M^XP OOMP P 

teg. »^Ra>z«Mou«tfBrr« »jubb 
aiSfflu-^TiMtR I Fz#stt6*va<&. cou 

-tfTWfR IFZIi, *Rcci*. BHtflM>TiWt* 40 
g(HPP4>HH®3 ■»KCBft[HB'CB*4n*C(r»* 

Bin*. OTWR IFZ 

±LXniZ1nZi,>*>o 

1 0 0 5 9 ] Cft&OU-tFFWtR I F ZiPh<OW£ 
U^^UR^5r->B<CttM«n&EUVjKELl« 

cmmw« v 1 Artofftc * 3 £ 

i©4 3 ^cc(igr*2*^^»^iio'CU^^^Ra) 
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4H*B8> o C©fc», U— WHWfl I FZti. L>** 
.0, R * - > HCWEe AJM 3 r tUto» 6 Alt 1/ , 
A«fltH-©ttl*A'CR(H8n*EUV*EL 1«<C 
*-3EUV*ELlWC*-*T 

[0 06 0] u-^T^itR ! FZdurii, ccr- 

U* >^UR±©»tb'-ACE?JH«ttB©Z*i«fiiB*, 

iAP5KOe.Pl. £P2. »tfj§P3©(Mic**ven 
Ml -M30>U-^TS*fR i F Z*64HH£t?-A4S 

8rt3n6J:9&tt-7-c<r>*. £P2«r* HHfMiA 
©4m1\ IP fc; < * - >SB# P A CDX ^rfEjco43^4±Oe. 
«oJP9SI« I a© Y*i*fl>*A6-c* 9 , 4 P 1 . 

p 3g0ia*^*itc^i/^«^&g^^io 

[0 06 1 ] H8(Cm?£9Cc: % Ct\*>3skV>l>? t? jU 
fflflMEBU-lfflMhR I FZ«»tMI«>, ^§fljMJ^S 
8 0 K A* Stt-SJ: ^K&oTfcO. £WRia8 0r 

lie n & 3 tioitiM tcs^c * m»»±«© 2 a* « 

n77^*^.x-^3 4^Al,ri^^^A^-^RS 
T. V6U^»^Ra>zaiSVflWA<r«jEr«J:9 

Kaon**. 

[0 06 2] -^7, Hl^imPPtiUI^Ti-iPX^ 
Z*W{lB« t «fl****P OfcHt sn3fcMA8* 
jfe^<07 4-*^-b>i^ < 14a. l 4D) ccj:-,rit 

4 a, ! 4 I) ) tt, feSPP«Si#f **BS©:3^ 
^x.MWSic«i,a«>^fSi^e>^aitr-A 
FBtJRftr«i8A«l4a&« Bl;<Ta««>35A 
tcaiE^n, •JxMVB-CSSHStufcllBllt-AFBt 
«*T&**» 1 4 b td**>*lflj«n*. CO^*-^7 
*fe>Fi «A«4*ra¥6 - 2 8 3 4 0 

C©7*-*A4r>1^ ( ! 4a, 1 4 I) ) t*0tffP 

p<t-*wtcss$n*ci^ssc**- cc^^- 

^7^*:>^ { 1 4a. I4b> ti@8di7*-*A-b 

>^ 1 4 i L,x&ztixte*) % zmm&s oa«o>7 

* - 1 4 ttSU*±BO 

2^7C l J^r7^*^x-»6 2^/>Ur0x^^-7 k - 
i>WST, HP«9xMVOZttBBOTISlA<rM£t p « 

[0 06 3] B80£H»«B8Oli:-7«f »0a 

n. &ats^g<i;LTro> f *L» ( rami 8 l^ttsn 

TV*. *»C«, £M«MB8 0BttflB9lj(»±92% 

7c , J^rri?^*x-^3 4. 6 2^«*:^rSgSJiSS^ 
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fiafEOC—flKlO *@ 9 ©3 O- * * - h**jRl / 'CIM! 

ra. bismb2k*»<,»-c. ^msprm. kpm' 
away * I-C44 j:oRWbsMnasnrt*«. bp 

*. 4^JRBi*li&flK>«2X?4! 5 5 - J: 0 St&E 
»*-C*»J, P}IK^fc£l,r©#|^JfcPO<>E: 
WJfi-C**. ffivc. JRPUR. SO'ftSSfc^^POfli: 
EUVjfeELl. *-?f*EL2. X«5M*ALOHA 
©#«:#<., -ct atonal i;«f I'&fctc, ^0rc»pjfg 

earns*!?*. fe«ty. mttA L&m<.>tc\m& 

[0 06 4 J *l/tr, 01 S>tfig2«:iS? J:^K. 3t# 

^¥JfePO®<a£j!>»iaitf**ii:fTbnfe»tc. 09© 
a^^i o i leni'-r. B2©jfi£afc=£E3 o*/r 
i/cftjH&ei 2*>&©£©rtT\ njfcjfcA l©**Ut 
0fiU5 7'-MffllK:aift3i*4J:^«:-r* o {-©{ft. @ 

x#«po«ixiBnfffi)fiHB«iT9. c©k<c. 

**St"5ifg7tAL«:etai"*Ci<CJ:,f . 5JtH#A 

L*stfffKSfSO©#SS«:iitf J: B20I/-1T7 
5- X-7*« 1 6 tfitiSfteiMMflM PRM £©{£EBB 
tfcfc. fe1»®|iiPRMK:*}T4pffl5?- ! M. 
•I £ 0 5 5 -MflDttBBJflWf isterr *. C © J: 5 

s>r s T±na 5©n»tt©jRifl«« 1 a e*Ht.f4« 

«tC*<DBiajEAL#fiR«5n* J: 5 Ktt*. 
[0 06 5 J COM. H4Kttl*T. l/*i>A.**— S> 
RST*Y^K«&-Ct?ete-ti&e<LK:,J:,-c. 05 
K*$l>r, Sf£$?-8 2 ©3*358 2 a W^tM I A 
tY^lSlccatTjaJr^tCTi. C«!U$K:S#g38 2a 

#g89HBi8 i a *{s^sfi?r^, u* > a ^ r s 

T©YflS8UCttfcS"tir. *«3g^8 2©f80MI#*iiS 40 

*iJ»SS8 0«**©-ii©*«e^*«sai.i:. @5«c 

fcV'C ^Si«l A©8Jtt*§tiJr4. COltiHltm 
©SSB*?^. 

[ 0 0 6 6 J 3C(C. SS^^^JfcPOCQiflSaSttf ^>&«> 
(c. 06ic4j(,»'C. u*->AA^-i.>RST<rY^(aiK: 
SUStlU-C. ^Ita*ALWPg?3ffl«SrtKfS1*OS«BS8 3 
afcuassi**. cntcfco-c. -Jx^Af^WST 50 
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±K<e©6tt©5)HIg8 3 a©*S.f# VM!* 

^P0&/rL.-cftg^n4. ec c. a*/***— y 

£NfMHmFM2 *VNU ftftSTS 6*ftUT<- 

©i£li©ii£*fS*i9«'S'*. -tor. fiSittStfc-tt;* 

fUSffiKoWMfEft & J; 5 {Cffig;j¥^*P 0©S s 5 - 
©l£g©3SsS£fr^, 

[0067] «tfc, CWISKOx.mx^-^WST^Z 
*[6j«:t > SUttUcz*(Sa©lie&wagc-c-we.^«:'tt:^: 
fltfcifflsu ch&©&gSi©te;**®jKftKg-3<,.r«: 
S;it^PO®{BsBS*tTor<>J:(,>. £©,*$ t:f7 

BttK (USP) Sr4 3 0 96 0 2^WStCS*Sn 

[0 06 8 J Sfe. *«-C^.«©SS41f «9r^»* 
u*»*X9— VRST±K^R©fia«a8 3a© 

WMtSM'ty - >©Blta*A Ltc * ift&KSf* J: 

(c. +^x, t^iJit, »-cSia«if ^ 

[00691C® J: ^tCU XWm*. W&KlcVJk P 
0©fflJaS>!«570fc». @9©A5r,7 l 04IC«Ht 
l-C . 121 2 ©ggjgtt&g 3 0 »-C*j«^S 1 2 * 

WlKiiifiSlia^ti:? «<Mlx 9-9^1 O&T. 

©8*&B©JaB©a!Sl£8fSl? *Ci«cj:-j C. EU 
v ft e l 1 ©Tere*^© JU«T© < E U V it E L 
l®sg5fe**ifflJE©Hy.Ti<f4J:5.'Jt) H^ttJBif 

4. *ntci^<^f i oetciai'-c, ^s**-t-© 
*+>K<wj#^^^©sft^gti:paiti^A h^y > 

OC^J^ttSllS*^^. >.'LA^-^R S 

ufcKif©?^ f 7'y > htc j: -j-c. -tn-ensf^© 

tc. ft^SSSWtcii, jftt*©?*->^(ca»*!fiMft 
sn*. 

[0070] CCRUC-WCtt. RnUfiSCMMe^X 

*6 ©oim*A L». EUVjfeEL 1 ilSI l/^WOMffl 
Sn-Cl'ifc©. A-?? 5*1 0 3©iIS^©StS«. E 
UVJEEL 1 tfflffcias©S®ia»igNBf*«. fit 
-j-C. A?- 7 -f 1 0 6©«»?SSS©Pg(gB#©Slf5iSS!3: 
«*"C**fc*>. •C-©SS?S9M*SfeCjaB#ISl(Ctf ^ c 
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*p ooa£flB*£KrBK. fp^t&^b ct# 

[007 l ] ftfc, ±IB©j5«OHa^li, dtSNii 
2 E L 2 tffl^rff ^ * * «c m:* 

«*. Jja©*fis©©*c«, at*«K±ec*5W4** 

%©Bftcc U— •J"*? XTjfc« 1 6 *6©»fl*Xl**J 
±-Ctt * «fft*& < , 9r£©XJH?±'C3Bfi«:Hr 5 J: ^ 
J: 0 JRm«f4H*£¥&P 0©B«»t7<r ». * 
X 4> «fc I - U , X*&±rtt nBttJC <£ K <b £ 

[0072] -Xic % J^J:4K{/cMSftfe*NfC 
ff&BAttBl 0(Cj:&ff2BS <4z*>>KtWH « 

wcwfcisortffK-Pi^iftflr*. *t. H2©& 

SSiR^S3 0«:H^r. ftffittBl ZiPtyQtfiMHX 20 
EUVjNELl U-tfv?X^#«l 
6 ©SBfeti l** Ml* 7 > > K Si* $ x j» 

>y#SH/ 3 >(CA4 ^.'L/Ar-^R ST©b*£ 

jUh*fRHieft*&ffsti6. ±*. 

a*is&Ktf Ox^Xr-:.>WS T±©?B'n©*X'i& 

WBUB#KJ:->T\ euv*el \tcftuxm&o>*> 

T_LK$£g;*n* 0 30 
[0073] 3WC, H 8 ©£«!»« 8 0 t?li*x.'> A 

^ftt^-jrtr^^xMr^^-if >h-7-^ ( i o©*/ 

s v hCMl-* 1BJU*»B) ©&§fc£ij*, *xmx 
^•-i^WSTt BftWtS tf^, 7 y A >' > h H&fk 
ALG&JBl'-CtT^. C©7-*tiB©*ttB©IK. £*B 
fll£g8 0 -CftMXMWIHB&ZtiB* T ? Y> > h * 

#*ALG©a£&gcc§«?* 0 *i/c. -pyztbu 
s * h©$x;>7=w->o h^->©fikai*m*»7 , r 40 
±MM£B8 0T?i*. enfeoy-^tHiirfli 

A.ttftlSlB6 1 -4442 94&ttKH;n£ft£ftA2 
ftft £?JS L/fcttltWJ* £ *fl I ''C 9 X } \ W±©£? 

w*>9? t®m^\&&*$o>z> cur, c<otva 
-rf>h*ft*rECA (x>M>xh • ypw<jif- r 
? > n j ±imo , £MMa 8 0 -c 
ti. ±sa>^9 9 hrto>lffia>^x^7^^^> 

*©!M«BF-**]flC»TAilMttB¥6 - 2 7 5 4 
9 6 #&«IC G8* $ n*B'l *2 WB 0 felt 
^4«:«^r^x^W±©±r©Vs 9 hHIA©BM& 50 
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C©75 h^Sfc rt>3 » hrtftgEGAJ ±* 
-Jo . 

[0074] C©J^fcO*C, 7*-/*>Ut«*|fT 

*4t, ±ia©EGA(Dimo^^^3^hr^ 

*-5c^i±ia©^3 ^ H*i^EGA©(&SJ:D»jM> 
y h?<rXfc||r?l»-C. S/s ? h©fi**fb (X. 

A©iCKa«©MBifi, HP«U*^R©Z«AlWfi 
*gitBl/, Sft»»±aa2^5cUxr7^^3.x-*3 4 

*rsj) KSg«rt* 0 AiLtf. Bfr*fl>«*J: 0 I 0 p p in 
b * > jl R * 4 0 ii m « W1M***» P 

[ 0 0 7 5 ] hllQ> \' * ^J^ROZCMCC J: 0 . 

mrztcto. i&mmBoxit. xv>*wn>x* 

g8 0r-ii®4©SBft»«46&/rLTAy^ h«4 4 

±SS2^7c , J^7T^^^x-^62, 34^n-Ur-5 
j.^^-7 fc -*>WSTSO'U^5'.'U^5 5 "-^RST©(ig 

*§fljMi/r, B50u^»iUR±(cl8HSftfeuf »jb 

7^^> , >^■?-^RMl. RM4. RM2, RM5, 
RM 3 B R M 6 *JlWt»2 ofoE U V*E L 1 *CBM 
f^i^tC, ^.'^T7^>'>^-^-5FRIV!l. RM 
4. RM2, RMS, RM3. RM6©^x.mWS±^ 
cMKBBft. SB»ifaiB F M 1 ©^ 'J * ^ S L T I . 
SLT2«h*n^O'C((«II**C4fc:j:«J. U*5^ 
Jl^*->ft©^x^VB±^0>ttK(ftB6«»«. BP 

[0 07 6] C©U*^^7^^> P > h©fc«>. 
WHBF M 1 tmi>xmR1BtM**Bnr&WC1*. ^ 
*UStl^g8 U^>*RC0ZB«lCj:0^H«if 

msFMix^hn^mc^trifi^r^^^ic. 

**R©ZiWiBtcS*lSl/fc*7-b* h«r7ir-*^-b 
>t(14a. 1 4 b > K5*"CaBWt»»FM 1© 

ii. i*uaigS8orii. i/^*^Rt4 0jio«»ft 
INe«P 0*%«m**iaitc:8iH/ WB^tctt. mi- 
m&l/4X*>&tot>. 40X1/16 = 2. bum 

x77^^^x-^6 2=fc^Or0x,^^-t>WST 
©2tfflg«:7 f-p/f?»MBU ^x^W«r2. 5 ii 
m«ci*ffl9fe^jfiPOtca!^t*o 

[0077] sec, ^$iJ5iisg8 o -ca, sminitjnB 
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hSLT 1 37.(£SLT2#7?-Y ^ 

*J./T, SMHBSSO-Cti. 7*-f-rf>h#£& 
A LG<D^aSl#i£^-©cL^0^in^^A7 0<3> 
StaiBKl^^, Htfftttt: **Rfl>.»<*->flUD 
flx^mt^0ft»tiB£7 7 * * > h jfcWR A L G 
<D*@«(4g, BnV*-X^>fi**a!>, HfOmUkWt 10 
*y*»J8 £tfc, aWfUHHSFMlft) 

a * h s l t i , s l t 2Q>T&*mv&mcm& 

[0078]* fe t ±MiMttK8 0 rtt, ±B© U * > 

SLT1, SLT2*tft€tt/rO?ttffi£ftfcl'?» 20 

>h"?-*RMl±RM4 (RM2£RM5, 3?.«RM 
3<LRM6> ©*x^VB±A.fl>«g|»a)BllH:tt^. 

[ 0 0 7 9] awe, ^HWItBS OrfthBflEttWfli 

1 0 p p in, (C«f 0lH»iS*«>Sii»B9IX^K«ft 
(ffUBO. 2 pom) JyTi^^Tir^S^^UK 

*rr*X«cRD, Wtfu**^R*Z*i&]iclgSi,fc 

a. iGcra-^WftsoiE-r. *©#w*#* 
±£t ^Tt>fc*>. 8 0 t»4*ihmm§4 6*/r 

l/C*"J v t£4 4 4JiK9ifMgi AKEUVjfcELlA* 

[0 08 0] CCCXgKfcoT, SMttfiMO-Cli* 
1,17***7 - 7>K • x*+>^C'8#«: 
EUV*ELl*«**iUr«^-Ctf% *P*>. £*IJ 40 

o>isis«stftccioe -> x , T8W»^ a ^ a 7 0 a> exists 
7c if - r 7 * f * x - * 3 4 * uc u * * j u a t - s> 

RST**aBWMaBKH4Bft»U , C. *G>*1^9? 

8 0C(iS^±^2^5cL^77^^^x-5r34. 

6 2*fTL'X\'**hAr- ^RST<LOx.m*^-s; 50 



MI2 0 0 0- 10069 7 

24 

ens c $ urM i > * * ^ osssjfowjTt' h 

t. ->XMX*-i>WST*M2S's ? hO&tRMtt 
Xft% 

[0 08 1 ] C(Om^ y \s**bA?-*JR$T*:m# 

x. imw^ <Mi^YtiLtcE}-«^6 

-fflClfil * tlf ton*. BP*>^SX* * >AHrt>tl&. 

^^^R<D^^->3WS?3n* 0 U±QJ:4Kt/-C, 
35*SS1 OKU, lttcrj^XMWK^r^-ii©^ 

[0 08 2] *flccj:&i. u-if«x^*aiea 
OIS^ ( P R M, i M, M) «t»E*4ur. aKS5 
- 2 0 n mONOE U V * E L 1 «r U f * .'U RKR8M 
8®jlc#*P04^ttac!)S«5fe^^K^ (Ml 

SKM0«rM5r-> % 0 0ihdL/S^>-> 

[ 0 0 8 3 ] ±IE©^*6<O^IS'Cli, E U V*E 

u >r +"ci**r l t e u v * e l i * rh* *a©*C' 

*tf ilBcctt. B20%fifl«ttS3 OfcfrO'CttsaS 
Si 2^^>OS!i5ljfeEL2?:3M!R(./. Cfl>»>fftEL2 

fti;^^ P O li^T mSUkX* Z fc#> s SSJljfeE 

7k. KV«Hls¥XP0«ffll*r^4»«ircWlt«' 

[0 08 4] *fc, ±ia©*ft<D^S*ci*, EUV*E 
L 1 OfecCMftCE L 2*?M*A L«fc£r *WW 

(Synchrotron OrWval Radiation) 'J > ^*ftS^* 
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[ o o 8 5 ] Etc. ±is®£te©©Si*^a#s?rJi& 

C £ a < itSs U * * JU«V < 9 ~ > «r - J x.' *_hKl£5? 4 
7"n *i/ S ? « ^SWS^SSKlfeCi-C, $>$$©ali8 

ft©m-Clt. ajfejfeiU'C©EUVltEL 1*!«CX« 

**!S63£. C©&fflKEUV#:.EL l©£SiS62© 10 
itS§KJ:«©&3ftfc*y ?hSLT<!;. »SLT€:/r 
l/C E U V jfeE L 1 #i5ht?S£«*K6 3(C£JiiU:fcRKC 
SftE±*i»fSB 3a«rc4ft**^&?&:Jfc>g£Sae 
*PM£, tem?&&&mikl L.X®^Bl«8f iHSF 

■c u * * •* < » - >© £ x^x ? - 1. } w s T ±-c©jui* 

[ 0 0 8 6 J i fc, ±Sa*fc©mCi*. X U » MM 
4*m'TR&tf©SP!?SisSi A**ssrr*ms«:o^ 

jfe^t^SeSME L#P^*©fi5Ka£J: 4(EBIf3 

n-cv>nii:u?i'^RfiT©^'j ? us* 41*1*1*1/ 1> 

R M 1 - R M 6 ©tiKI*0 5 ©feS CiS^f < . 0 5 *© 

RM7-RM1 ZOth&lClXti&V. 

«. * 'J ? H84 4 4 L,X. ffliitm I AO&fcaPBI" 

HS#**ll*A<. Sfc. «SS«#4 6iS^5? 30 

i -rm 1 2©4r©&g<c©.sso. cn&*c€Wi 

l/C 

[0087] aia. ija©m©©s©ffi*5gga. a 

KSBWl/fc-tSK. K^$*tHI;##*PO©Si]e«:?i 
fv<-fX#«2ISn4. 40 

[0088] a*, *swi*±a©^Jii©^««:in«* 

[0 08 9] 
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[SWU] *«lJ©iU. 32?.»&3©3tt&S 
©SH5*fttc^ftli, 35ftffl©PflftB.E>'#SjfciSS© 

ffi©*iH*JH,»«C£&<. rt$©£¥?fc©fiSS*fSB* 

[ o o 9 o ] -e i/c. sftffla>Rn!««iCiHM« < e 

(CiS. fi«*as4t;&l.fc». #35^S©**St.^ 

\t. *s^»c^4ffi*^g©gas*Si^lfer-*4„ 
[s&i©fi[@atf»M 

[@ i ] in^m>m.(D^mfl>-muitm^t 
m&mjmx-hz. 

[@£] mityvUMgrni 2&m?mv*>&. 

[03] ID 2 ©2ci9Jffl0'C**. 

[04] HlitoUf-»*A7-~s>ittta>!latifla 

[05] uf 9>\>vmim,>km-ymvib?> a 
[06] a i ©s«9ie*s p oaftgHsa* £Kft c 

[07] (A) ttamiMHBBF M 1 tSW , 

(B> ii@7 (A) ©-iratoOfc<,»:fc«lfflia-c*£. 

[08] iw* «ix^W-i» fctyu*** (U 

©Jws&fcml'ras *m?a&. 
[09] ?©$te©%@©2&!^©2B£3!im©ft 
fp©HH*m-r 5 D - * + - h 

10 - ffi^gg. 1 2 -Affl^a {BSW»©-W*« 
tf) . 16 -U -If 79 3 0HSSSiR^ 
B. 34-S8S»±a©2A7cy^77>* 3 .x-*. 
4 4- -A 'J ? US, 6 2-B3Sff±a©2«7c'J STT 
>»?,x-5?. 63 -S^^*«sS. 80- -^ESflSI^ 
S. 8 1 •••*•*!». R - U? i'.'U, ELI -aS*7ti^ 
r©EUV*. EL2--SWI*. AL-^Kijfe. M— Iff 

-t> (S«X9— «/> , ALG--79 4>'>h*£& 
(■?-J»t*a^> . FM1. FM2 -^Bl«itfflS. R 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: = 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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